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1.0 INTRODUCTION 
ms Data Summary Report summmzes charactenzation activibes conducted at 
Individual Hazardous Substance Site (IHSS) Group NE/NW located in the Buffer Zone 
(BZ) at the Rocky Flats Envlronmental Technology Site (RFETS) in Golden, Colorado 
Charactenzabon activities were conducted in accordance wth the Buffer Zone Sampling 
and Analysis Plan (BZSAP) (DOE 2002a) and BZSAP Addendum #BZ-02-01 (DOE 
2002b) 

The IHSSs and Potential Areas of  Concern (PACs) included m h s  report are listed m 
Table 1 and shown on Figure 1 

0 

Table 1 IHSS Group NE/NW Description 

2.0 SITE CHARACTERIZATION 
IHSS Group NE/NW information consists of histoncal knowledge (DOE 1992-2002) and 
55 additional sampling locations as descnbed in BZSAP Addendum #BZ-02-01 (DOE 
2002b) The sampling specifications for the charactenzation samples collected are listed 
in Table 2 The locations of  these samples and associated analflcal results wlth Wildlife 
Refuge Worker (WRW) action levels (ALs) greater than background mean plus two 
standard deviations or detectionheporting limits are presented in Figures 2 through 6 and 
Tables 3 and 4 Figure 7 depicts areas prone to landslides and hgh erosion A summary 
of the analytical results is presented m Tables 5 and 6 Surface and subsurface sum of 
ratios for radionuclides are presented in Tables 7 and 8 Deviabons from planned 
samplmg specifications are presented in Table 9 A summary of validated analytical 
records is presented in Tables 10 through 17 The real and quality control (QC) data are 
enclosed on a compact disc 

When the previous charactenzation data were compared to the PU&D Yard treatability 
study, IHSS 174a demonstrated a sigmficant reduction in soil contarmnation 

No Further Accelerated Acbon (NFAA) for IHSS Group NE/NW is warranted based on 
surface soils being below action levels and the followng Subsurface Soil Rtsk Screen 
(SSRS) identified in Figure 3 in Attachment 5 of  the RFCA Mdfication (DOE, et al 
2003) 

Screen 1 - Are the contammant of concern (COC) concentrations below RFCA Table 3 
WRW Soil Action Levels? 

0 

b 
1 

- -  
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Yes, all COC concentratmns are below the WRW ALs (Screens 2 and 3 are bypassed). It 
should be noted that pIutonium-239/240 at sample location CW40-003 is 88 pCdg (see 
Figure 2) However, th~s  surface sample locaaon is overlapped by IHSS 155 and is likely 
to be associated wth wmd-blown contammahon from the 903 Pad area As such, it w11 
be addressed as part of IHSS 155 

Screen 4 - Is there an environmental pathway and sufficient quantity of COCs that would 
cause an exceedance of the surface water standard (SWS)? 

Contammation mgration via erosion and groundwater are the two possible pathways 
whereby surface water could become contaminated by the East Spray Fields (IHSSs 
216 2 and 216 3), Trenches T-12 (PAC NE-1412) and T-13 (PAC NE-1413), and the 
PU&D Yard (IHSS 174a) Based on the review of Figure 1 of the RFCA Modification 
Attachment 5 (DOE, et al 2003), IHSS Group NENW is not located m an area prone to 
landslides or hgh erosion except for a small porbon of the southeast comer of IHSS 
2 16 3 (see Figure 7) In addition, the nearest body of water is South Walnut Creek located 
approximately 800 feet north of IHSS Group NE Based on the distance of the nearest 
body of water and the majonty of the IHSS Group bemg m an area not prone to 
landslides or hgh erosion, it appears unlikely that this IHSS Group would cause an 
exceedance of the SWS 
Groundwater in the area of IHSS Group NE flows in a northeasterly direchon and is part 
of the 903 PadEast Trenches plume Analyt~cal data from groundwater momtonng wells 
in h s  area were reviewed Wells 4286 and 0789 1 were identified wth contarmnants 
above groundwater Tier I ALs The contarmnants are carbon tetrachlonde, 
tetrachloroethene, tnchloroethene, methylene chlonde, d1bromo-3-chloropropane 1,2 and 
plutomum-239/240 These COCs are simlar to those compounds detected m the East 
Sprayfields, however, groundwater at wells 4286 and 07891 would be incapable of being 
contmnated by the East Sprayfields, since the wells are located significantly west 
(upgradient) of the East Sprayfields area Groundwater wll be addressed seperately as an 
Intenm Measruehtenm Remedial Acbon (IM/IRA) 

Wells 4286 and 07891 are located downgradient or crossgradient of IHSS Group NE 
Based on the position of the wells, it does not appear that this IHSS Group has caused a 
groundwater Tier I AL exceedance Consequently, there does not appear to be a sufficient 
quantity of COCs that would cause an exceedance of the SWS 

Screen 5 - Are COC concentrations below Table 3 Achon Levels for Ecological 
Receptors? 

All COC concentrations are below the ALs for Ecological Receptors except for lead 
Lead exceeds the Ecological Receptor AL of 25 6 mgkg in two surface soil locations 
However, these wdely spaced locahons appear to be anomolies that are not 
representative of the IHSS Group 

Analytical results and the above Subsurface Soil h s k  Screen indicate that an NFAA is 
justified for IHSS Group NE/NW Approval of th~s Data Summary Report consMutes 
regulatory agency concurrence of thls IHSS Group as an NFAA This information and 
NFAA determination w11 be documented in the FY03 Histoncal Release Report (HRR) 

August 2003 
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Table 7 
Radionuclides Sum of Ratios for Surface Sod 0 

Table 8 
Radionuclides Sum of Ratios for Subsurface Soil 

CV40-OOO 
CV40-000 
CV40-OOO 
CV40-OOO 
CV40-OOO 
CV40-00 1 
CV40-00 1 
CV40-00 1 
CV40-00 1 
CV40-00 1 
cv4 1 -0oo 

83 

88 
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0 

0 

0 

Table 8 
Radionuclides Sum of Ratios for Subsurface Soil 

2086966 7 1 
2086966 71 
2086966 7 1 
2086994 24 
2086994 24 
2086994 24 
2086994 24 
20870 15 06 
20870 15 06 
2087015 06 
208701 5 06 
20870 I5 06 
20870 15 06 
2087050 64 
2087050 64 
2087050 64 
2087050 64 
2087050 64 
2087050 64 
2087073 47 
2087073 47 
2087073 47 
2087073 47 
2087073 47 
2087086 22 
2087086 22 
2087106 37 
2087106 37 
2087106 37 
2087106 37 
2087106 37 
2087139 09 
2087 139 09 
2087139 09 
2087145 33 
2087145 33 
2087145 33 
2087145 33 
2087145 33 
2087173 oa 
2087 173 oa 
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Table 8 
Radionuclides Sum of Ratios for Subsurface Soil 

I 

cw40-004 749479 75 
cw41-000 7496 18 53 
CW41-000 749618 53 
CW4 1-000 749618 53 
CW41-OOO 7496 18 53 
CW41-000 749618 53 
CW41-001 749648 07 
C W4 1-001 749648 07 
CW41-001 749648 07 
CW41-001 749648 07 
cw41-002 749622 56 
cw41-002 749622 56 
cw41-002 749622 56 
C W4 1-002 749622 56 

208717888 2 5  4 5  0 14 
208717888 4 5  6 5  0 06 
208717888 6 5  8 5  0 05 
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DEVIATIONS FROM PLANNED SAMPLING SPECIFICATIONS 

2002b) were approved through the consultative process wth EPA and are presented in Table 9 
d : v i a t i o n s  fiom the planned sampling specifications descnbed in BZSAP Addendum #BZ-02-01 (DOE 

NE- 1407 
NE- 14 12 STEP OUT 1 unplanned 208703421 749626 36 Sample locations were 

No deviations fiom the planned samplmg specifications 

STEP OUT 2 unplanned 2087079 97 749636 97 Ad& m ~ P t ~ ~ r 2 ~ 2  
STEP OUT 3 unplanned 20871 16 33 749635 I5 -based On "OC from 

preVlOUS sampllng STEP OUT 4 unplanned 20871 13 72 749616 62 jme 2002 

NE- 14 13 CV40-OOO 2087078 06 749463 45 2087080 79 749457 38 Sample location dewation 
was based on topography tc 
accommodate dnll ng 

174a BW52-000 2082020 64 751766 82 2082012 80 751772 30 Sample k&oi~ devl&m 
was due to exstmg well m 
planned loamon 
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DATA QUALITY ASSESSMENT 
@:e Data Quality Objectives (DQOs) for thls project are descnbed in the BZSAP (DOE 2002a) All 

DQOs for this project were achleved based on the followng 

0 Regulatory agency approved sampling program design (BZSAP Addendum 02-01 [DOE 2002b), 

0 Collection o f  samples in accordance wth the sampling design, 

0 Results o f  the Data Quality Assessment as descnbed in the followng sections 

4.1.1 Data Quality Assessment Process 
The DQA process ensures that the type, quantity and quality o f  enwonmental data used in decision 
making are defensible, and is based on the followng guidance and requirements 

EPA QNG-4, 1994% Guidance for the Data Quality Objective Process, 

0 EPA QNG-9, 1998, Guidance for the Data Quality Assessment Process, Practical Methods for Data 
Analysis, and 

0 

Venfication and Validation (V&V) of the data are the pmary components of  the DQA The final data 

wthm the decisions, and quality cntena required for the data, specifically precision, accuracy, 
representativeness, completeness, comparability, and sensitivity (PARCCS) Validation cntena are 
consistent wth the followng WETS-specific documents and lndustry gudelines 

DOE Order 414 lA, 1999, Quality Assurance 

are compared wth onginal project DQOs and evaluated wth respect to project decisions, uncertamty 
I- 

0 
0 EPA 540/R-94/0 12, 1994b, USEPA Contract Laboratory Program National Functional Gwdelines 

for Orgmc Data Review, 

0 EPA 540/R-94/013, 1994c, USEPA Contract Laboratory Program National Functional Gwdelines 
for Inorgmc Data Review, and 

0 Ksuser-Hi11 Company, L,L.C (K-I-I) V&V Guidelines 

0 General Guidelines for Data Venfication and Validation, DA-GRO1 -v2,2002a 

0 V&V Guidelines for Isotopic Determlnations by Alpha Spectrometry, DA-RCO 1 -v2,2002b 

V&V Guidelines for Volatile Orgmcs, DA-SSO 1 -v3,2002c 

0 V&V Guidelines for Semivolatile Organics, DA-SS02-v3,2002d 

0 V&V Guidelines for Metals, DA-SSOS-v3,2002e 

Lockheed-Martm, 1997, Evaluation of  Radiochemical Data Usability, ESElUMS-5 

88 

43 
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This report will be submitted to the Comprehensive Environmental, Response, Compensation and 
Liability Act (CERCLA) Administrative Record (AR) for permanent storage 30 days after being 
provided to CDPHE and/or U S EPA 

4.1.2 Verification and Validation of Results 
Venfication ensures that data produced and used by the project are documented and traceable in 
accordance wth quality requirements Validation consists of a techca l  review of all data that directly 
support the project decisions so that any limitabons of the data relative to project goals are delineated 
and the associated data are qualified accordingly The V&V process defines the cntena that constitute 
data quality, namely PARCCS parameters Data traceability and archval are also addressed V&V 
cntena include the followng 

Chain-of-custody , 

Preservation and hold-times, 

Instrument calibrations, 

Preparation blanks, 

Interference check samples (metals), 

Matnx spikeslmatnx sprke duplicates (MSMSD), 

Laboratory control samples (LCS), 

Field duplicate measurements, 

Chemical yield (radiochemistry), 

Required quantitabon limts/mmmum detectable acbvities (sensitivity of chemical and 
radiochemical measurements, respechvely), and 

Sample analysis and preparaaon methods. 0 

Evaluation o f  V&V critena ensures that PARCCS parameters are saasfactory (I e , wthm tolerances 
acceptable to the project) Satsfactory V&V of laboratory quality controls are captured through 
application of validation “flags” or qualifiers to individual records 

Raw hardcopy data (e g , indwidual analytical data packages) are currently filed by RIN and are 
mantamed by Kaiser-Hi11 Analytical Servlces Division, older hardcopies may reside in the Federal 
Center in Lakewood, Colorado Electronic data are stored in the WETS Soil and Water Database 

Both quality control (QC) and real data, as of May 22,2003, are included on the enclosed CD 
(SWD) 

4.1.3 Accuracy 
The followng measures of accuracy were evaluated 

0 
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Laboratory Control SamDle Evaluation, 

Surrogate Evaluation, 

Field Blanks, and 

Sample Matnx Spike Evaluation 

Results are compared to method reqwrements and project goals The results of these compmsons are 
summarized for RFCA COCs where the result could impact project decisions Particular attentlon is 
paid to those values near ALs when quality control (QC) results could indicate unacceptable levels of 
uncertainty for decision-making purposes 

Laboratory Control Sample Evaluation 

The fiequency of Laboratory Control Sample (LCS) measurements, relative to each laboratory batch, is 
given in Table 10 LCS frequency was adequate based on at least one LCS per batch The &mum 
and maximum LCS results are also tabulated, by chemcal, for the e n ~ e  project m l e  not all LCS 
results are wthin tolerances, project decisions based on AL exceedances were not affected Any 
qualifications of results due to LCS performance exceeding upper or lower tolerance lmits are captured 
in the V&V flags, descnbed in the Completeness Section 
Surrogate Evaluation 

The frequency of surrogate measurements, relative to each laboratory batch, is given in Table 11 
Surrogate fiequency was adequate based on at least one set per sample The mimmum and maximum 
surrogate results are also tabulated, by chemcal, for the entire project Any qualificahons of results due 

Field Blank Evaluation 
Detectable amounts of contammants wthm the blanks, whch could tndmte possible cross- 
contaminahon of samples, are evaluated if the same contaminant is detected in the associated real 
samples When the real result is less than 10 hmes the blank result for laboratory contammts and 5 
times the result for non-laboratory contarmnants, the real result is elmnated None of the chemcals 
detected tn blanks were detected at concentmoons greater than AIS, therefore no sigmficant blank 
contamination is indicated 

.( o surrogate results are captured in the V&V flags, descnbed in the Coqpleteness Section 

90 

Q5 



! 

r 

rl 

I 
E 



97 



Data Summary Report - IHSS Group NDNW August 2003 I 

134 2-FLUOROBIPHENYL 24 78 
134 2-FLUOROPHENOL 22 75 
134 NITROBENZENE-D5 21 80 

%REC 
%REC 
%WC 

Sample Matruc Spike Evaluation 

The frequency of MS measurements, relative to each laboratory batch, was adequate based on at least 
one MS per batch The minimum and maximum of MS results are summanzed by chemical, for the 
entire project in Table 12 Whde some of the recovenes appear to be low, they would not result in 
rejection of data that affects the project decision 

Table 12 
Sample Matrix Spike Evaluation 

7440-22-4 SILVER MS 85 142 8 8 %REC 

7440-24-6 STRONTIUM MS 0 108 8 8 %REC 

1440-3 1-5 TIN MS 71 96 8 8 YOREC 

93 
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CAS 
Number 

Table 12 
Sample Matrix Spike Evaluation 0 

Analyte 

7440-36-0 ANTIMONY 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-48-4 

7440-50-8 

7440-62-2 

7440-66-6 

7782-49-2 

1 1096-82- 
5 

12674-1 1- 
2 

108-88-3 

108-90-7 

7 1-43-2 

75-35-4 

79-01-6 

100-02-7 

106-46-7 

108-95-2 

120-82-1 

12 1 - 14-2 

129-00-0 

62 1-64-7 

MS 85 100 

MS 75 106 

MS 78 101 

MS 75 96 

MS 82 96 

MS 86 109 

MS 83 108 

MS 69 101 

MS 89 100 

MS 55 124 

MS 57 138 

MS 57 107 

MS 49 106 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

COBALT 

COPPER 

VANADIUM 

ZINC 

SELENIUM 

AROCLOR-1260 

AROCLOR-1016 

TOLUENE 

CHLOROBENZENE 

BENZENE 

1,l-DICHLOROETHENE 

TRICHLOROETHENE 

P-NITROPHENOL 

P-DICHLOROBENZENE 

PHENOL 

1,2,4- 

2,4-DINlTROTOLUENE 

PYRENE 

TRICHLOROBENZENE 

N-NITROSO-DI-N- 
PROPYLAMME 

8 

MS 

MS 

9 ,  

13 

13 

82708 
50 70 10 10 YOREC sw-846 

82708 
53 67 10 10 %EC sw-846 

82708 

I I I 60 10160 1 OB 
l%RECI sw-846 8 

60 10160 1OB 

601 0/60 1 OB 

60 10/60 10B 

I I6010/6010B 
8 I%RECI SW-846 

60 1016010B 

60 10160 1OB 

60 1 0160 1 OB 

60 10160 10B 
8 %REC SW-846 

60 1 0160 1 OB 

I I 8260 
13 I%RECI SW-846 

t I 1 I 1 1 82708 
MS I 53 68 10 10 I%RECI SW-846 

I I I I I I 82708 
MS I 48 63 10 10 IYoRECI SW-846 

1 1 1 I 1 1 8270B 
MS I 48 71 10 10 I%RECI sw-846 
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TOLUENE 
CHLOROBENZENE 
PHENOL 
AROCLOR- 1260 
1,2,CTRICHLOROBENZENE 
2,4-DINITROTOLUENE 
AROCLOR- 10 16 
PYRENE 

BENZENE 
ALUMINUM 
IRON 
LEAD 
LITHIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
LITHIUM 

N-NITROSO-DI-N-PROPY LAMINE 

Table 12 
Sample Matrix Spike Evaluation 

MANGANESE 
MERCURY 

4.1.4 Precision 
Matrur Svike Duulicate Evaluation 

7 1 67 59 
8 8 14 12 

Laboratory precision is measured through use of MSD Adequate frequency of MSD measurements is 
indicated by at least one MSD in each laboratory batch Table 13 indicates that MSD frequencies were 
adequate While some of the recovenes appear to be low, they would not result in rejecbon of data that 
affects the project decision 

Table 13 
Sample Matm Spike Duplicate Evaluation 

IO0 
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Table 13 
Sample Matrix Spike Duplicate Evaluation 

Field Duplicate Evaluation 
Field duplicate results reflect sampling precision, or overall repeatability o f  the samplmg process The 
fiequency o f  field duplicate collection should exceed 1 field duplicate per 20 real samples, or 5 percent .r able 14 indicates that sampling fiequencies were adequate A common metnc for evaluatmg precision 
is the relative percent difference (RPD) value, RPD values are given in Table 15 Ideally, RPDs of less 
than 35 percent (m soil) indicate satisfactory precision Values exceeding 35 percent only affect project 
decisions if the imprecision is great enough to cause contradictory decisions relative to the COC (1 e , 
one sample mdicates clean soil whereas the QC partner does not) As indicated by the data in Table 15, 
a number o f  analytes, generally metals, VOCs and SVOCs, have RPDs greater than 35 percent Values 
exceeding 35 percent only affect project decisions if the unprecision is great enough to cause 
contradictory decisions relative to the COG: (1 e , one sample indicates clean soil whereas the QC partner 
does not) This scenaflo is possible for lead and a~seruc, however, the elevated concentrations above 
Ecological Receptor ALs are considered real, given the amount o f  sampling imprecision 
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2,CDINITROTOLUENE 
2-BUTANONE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-NITROANILINE 
4-CHLOROANILME 
4-METHY L-2-PENTANONE 
ACENAPHTHENE 
ACETONE 
ALUMINUM 
ANTHRACENE 

Table 14 0 Field Duplicate Sample Frequency 

13 70 
194 82 
13 70 
13 70 
17 14 
13 70 
18 18 
98 04 
193 16 
85 97 
98 04 

Table 15 
RPD Evaluation 
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e 
TabIe 15 

RPD Evaluation 

HEXACHLOROCYCLOPENTADIENE 
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MOLYBDENUM 
NAPHTHALENE 
NICKEL 
NITROBENZENE 
N-NITROSODIPHENYLAMIE 
PENTACHLOROPHENOL 
PHENOL 
PYRENE 
SELENIUM 
SILVER 
STRONTIUM 
TETRACHLOROETHENE 
TIN 
TOLUENE 
TRANS- 173-DICHLOROPROPENE 
TRICHLOROETHENE 
VANADIUM 
VINYL CHLORIDE 
ZINC 

Table 15 
RPD Evaluation 

187 73 
194 87 
105 26 
13 70 
13 70 
17 14 
13 70 

172 09 
65 65 
181 74 
170 92 
173 28 
66 67 
17 86 
17 86 

130 16 
118 72 
17 86 
111 36 

Completeness 

Based on onginal project DQOs, a minimum of 25 percent o f  ER Program analytical (and radiological) 
results must be formally venfied and validated Of that percentage, no more than 10 percent o f  the 
results may be rejected, whch ensures that analytical laboratory practices are consistent wth quality 
reqmrements Table 16 shows the number and percentage o f  validated records (codes wthout “1”), the 
number and percentage o f  venfied records (codes wth “1”), and the percentage o f  rejected records for 
each analyte group m l e  the percentage of rejected records was acceptable, the overall percentage of 
records validated fell short o f  project goals However, for the ER Program, all suites are bemg validated 
at >25% frequency wth the exception of  XRF Metals (1 9%), VOCs (22%), and SVOCs (22%) Spot 
checks of Gamma Spectroscopy hardcopy records indicate that >25% of the hardcopy packages are 
undergoing validation wth acceptable rejection rates, however, the validahon flags have not yet been 
uploaded to SWD, thus the 0% value in Table 16 Furthermore, as “venfication” and “validahon” 
cntena are essentially the same, the “ V & V  results may be added to represent the true percentage o f  
records that went through the DQA process I f  validation flags are aggregated m th~s manner, then > 
25% of all records for the project have been sucessfully venfied and validated Because the fiequency 
of  validation for the ER Program is adequate, wth the noted exceptions, the results are considered 
adequate for use in project decisions 
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4.1.5 Sensitivity 
Reporting limits, In mts of  u&g for organics, mgkg for metals, and pCi/g for radionuclides, were 
compared wth RFCA WRW and Ecological Receptor ALs Adequate sensitivities o f  analytical 
methods were attained for all COCs that affect project decisions “Adequate” sensitivity is defined as a 
reporting limit less than an analyte’s associated AL, typically less than one-half the AL 

4.1.6 Summary of Data Quality 
Although several RPD values exceed the ideal value o f  35%, the imprecision does not affect project 
decisions because the only AL exceedances are for arsenic and lead and those elevated concentratlons 
are considered real Compliance wth the project quality requirements and WETS validation goal of  
25% of all analytical records indicates that these data are adequate I f  additional V&V infonnatlon is 
received, IHSS Group NE/NW records will be updated in the Soil Water Database Data qualified as a 
result of  additional data wll be assessed as part of  the Comprehensive fisk Assessment process Data 
collected and used for IHSS Group NENW is adequate for decision-making 

Table 16 
Validation and Verification Summary 

KEY 1 ,  V 1 -  Venfied 
J, J1- 
Estimated 
UJ1 - Estimated detection limit 
J, V - Validated 

1 00 I 

I 05 
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